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We, McGraw Electric Company, a cor- 
poration organized and existing under the 
laws of the State of Delaware, United States 
of America, of 120, South La Salle Stireet, 

5 Chicago, Illinois, United States of America, 
do hereby declare the invention, for which we 
pray that a patent may be granted tt) us, and 
the method by which it is to be performed, to 
be particularly described in and by ithe fol- 

10 lowing statement: — 

The present invention relates to light pro- 
jectors, and especially pertains to contact or 
runway marker lights for use on airports and 
the like to facilitate landing and takeoff opera- 

15 tions of aircraft. 

Experience has proven that in addition to 
instrument approach systems, traffic control, 
radio approach and other flying afids, an 
adequate ground approach and runway light- 

20 ing system is most essential to assist aircraft 
pilots to land their planes safely under low 
visibility conditions caused by fog, snow, 
rain, smoke, and dust during either daytime 
or nighttime operations. Instrument and radio 

25 pilotage equipment lis very effective in aiding 
the modern aircraft to be taken off from fields 
where there is little ceiling and visibility, and 
continuing its journey diredtly and safely to 
distant points assisted only by radio-range 

30 equipped airways. 

It is common knowledge that the penetra- 
tion of fog is entirely a function of candle- 
power, and lights used in an airport lighting 
system to combat low-visibiBty conditions 

35 must be so designed and controlled that at no 
time during the landing will any beam of 
light fall on the eye of the pilot in such 
degree as to impair the eye's maximum 
efficiency. Usable light is, therefore, a factor 

40 of point candlepower versus background 
bHghtness. A point source of light of relatively 
low candlepower concentrated and directed 
by proper control can be made more visible and 
useful than a standard type of non-controlled 

45 runway light of a much greater candlepower. 
Applying this principle to an airport landing 
light system, where the point of observation is 
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always in a vertical plane down the center 
of the approaching runway, afi contact or 
runway lights must Be designed and con- 
trolled so that when any light from the unit 
reaches any point in die vertical plane, it must 
have a predetermined uniform value ait such 
point of intersection. 

Continued studies and operating practice 
brought forth the inio^oduction of controlled- 
beam runway light projectors for providing a 
glare-free signal to approaching aircraft under 
even the most adverse weather conditions. 
These units comprised a lamp and lens system 
which provided an extremely accurate con- 
trol of the light beam. A set of these lights 
installed parallel with one another along bath 
sides of die approach path and runway could 
be adjusted and controlled to provide correct 
brightness to the pilot when landing kw taking 
off. Operation of (the controlled unifc is based 
on a fundamental accepted f oxmula, such as 
Allard's Law. In essence, Allard's Law pro- 
vides that when a Kght just visible in an 
obstructing atmosphere, such as fog, is being 
observed and an uncontirolled light is placed 
between k and the observer, the light farther 
away becomes invisible because the light re- 
flected off the atmosphere particles around 
the nearer light becomes brighter than die 
light emanating from the more distant source. 
The halo in fog is caused by light shining on 
the fog at an angle to the direct line of vision 
and of such intensity that it is reflected off, 
or refracted, by the drops of moisture mak- 
ing them visible. When the distribution and 
intensity of the light source are controlled so 
that only direct light (with just sufficient 
candlepower) penetrates to the point of obser- 
vation, the light appears as a point source and 
the halo, or fogging, of the atmosphere about 
it is kept to minimum. Correct beam control 
minimizes the possibility of a " glare bar- 
rage." 

Under the controlled system with relatively 
clear atmospheric conditions, the main light 
path is projected substantially parallel to the 

runway at relatively low intensity. Obviously, 
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under restricted visibility the light envelope 
shrinks wSfch the penetration of the higher 
candtepower beams being reduced moire than 
that of the lower candlepowetr beams, accord- 
3 ing to Allard's Law. Therefore^ the effective 
areas fall away from the center line of the 
runway. Merely increasing the output of the 
lamp does not restotre (the pajth of equal bright- 
ness. Only by refocusing the path of the 
10 maximum candlepower beam towards the 
cenoer line of the runway, can the relatively 
darker area be eliminated and the path of 
equal brightness be restored. 

Controlled-beam light projectors have been 
15 in use as contact or runway mairkeir lights for 
an effective length of afcne -to pnoye their 
success in operation. However^ ithe installa- 
tions have proved to be of considerable* ex- 
pense in initial construction costs and subse- 
20 . quent pants replacement and maintenance. In 
addition, these installations require - elaborate 
control panels, which must be operated with 
considerable skill for mamtaming the coxlrect 
intensify and beam control' setaing. In addi- 
25 tion, sepairate deecrical circuitis are required 
fox separately energizing, the beam-control 
means apart from the circuit energizing ithe 
projector lamp. 

In accordance with ithe invention a marker 
30 Kght for aa airport runway including a light 
source, variable control means for varying the 
current to the filamenjc of the light source and 
a lens having a focusing portion for project- 
ing a light signal emanating from said fila- 
35 ment in aVr^edetexmmed direction relative to 
the geometric axis of said lens is characterized 
in ttihat : said light source ^"d lens are aitranged 
for relative movement transversely of ithe geo- 
metric ax&s of the lens for projecting the light 
40 signal in a predetermined direction with re- 
spect to the runway at a predetermined fila- 
ment lighjt intensity and that contlrol means 
responsive to the variations? in» filament current 
are provided to conitrol the relative movement 
45 between said light source and lens. 

It is an object of this mventian to pimvide 
an Improved contact* or runway light projector 
embodying a beam control mechanism which 
is independent of elaborate motors, gear 
30 trains, . c4r the like which may require con- 
siderable attention, {replacement and -main- 
tenance, and 'further which mechanism may 
be readily adapted to jointly respond to the 
quantity of electrical energy supplied to the 
55 light source and fulrther tsoi move ttihat light 
source with relation to the projector lens in 
accordance with ^e degree of energy 
supplied. 

i ds a further object of this, invention to 
60 ptavide an improved contact or runway light 
projector in which the lSght source and the 
focal axis of the lens lare movable relative to 
xme another responsive ' to the quantity of 
energy supplied to' said light source ieSther 
65 through direct electrical connection! or from 



emitted radiation received from said light 
source. 

Otheir objects and further advantages of this 
invention are more fully set forth in the fol- 
lowing description of the accompanying 70 
drawings, in which: 

Fig, 1 is an elevational view, partly in sec- 
tion, of a duai-lens runway light u tilizing a 
preferred embodiment of the mechanism for 
moving the lamp, or light source, with rela- 75 
tion to the treflectors and/or lenses. 

Fig. 2 is a top view, paittly in seaifion, of 
the embodiment of Fig. 1 taken on lines 2 — 2 
of Fag. 1 with the ^reflectors removed to more 
clearly set forth the operating mechanism. 80 

Fig. 3. is . an elevational view, partly in sec- 
tion, of ithe embodiment of Fig. 1, taken on 
lines 3—3 of Fag. 1, and showing die rela- 
tive movement of the Hght source with rela- 
tion to the lens. The reflector elements have 85 
again been removed to deadly set forth the 
operaltfing mechanism. ■ 

Fig. 4 is a diagrammatic view depicting the 
angular deflection of a projected light beam 
ion movement of a light source with irelatiiion 90 
to a lens. 

Figs. 5 &o 9 are fragmenitary views of omefr 
embodiments of tthe beam -control mechanism 
arranged for actuating . the light source in 
caarying out the present invention. 95 

Referring now to Bigs. 1, 2 andl 3, the? im- 
proved contact: or runway marker -light pro- 
jectoir may comprise a cast ihoaising memter 1 
supported by a vertical support member 2, 
pax^'ecting fronu a mjounting base 3. As shown 100 
in Figs. 1 and 3 5 the vertical support member 
2 is preTerabily provided with am annular' break- 
off groove 4, which, is relatively frangible in 
qrdiar to shear >t a rektively inexpensive por- 
tion of the projector if the projector should be 105 
acxademliyi codBded with- ■ by an apjr^oaching 
airplane; snowplougb, or other moving object. 

The lensr structure - 5 is mounted on the 
h<*using Tin t?ie usual manner/ The beam- 
control miecihanasns for controlling the move- no 
ment of the light sourcey which :• will -here- 
inafter be? described in detail* is readily adapt- 
able for use in* any amyentionQ^ beamH3ontrol 
ligjhit projector. Suffics itno say for the present, 
thiar the lens structure 5 -coniipi istag a focusing 115 
portion, whicb includes inner and outer -re- 
fractin© prisms 6 antf 7 respectively, a portion 
of which provides a • " bullVeye v focusing 
means-.* - * - — 

Refemnrg to Flgy 3 3 me housing i is pro- 120 
videtf with a nminrtmancs^entiranc& door 8 
pdvocally mounted <m trunnions 9, and engage- 
aWewithr the bousing at is free end^ by means 
of a Conventional latching ^amp 10. If is pre*- 
ferable" to. posMon the iiousing 1 on 3 slip 1 - 125 
fitter casting II whkhj will permit a convenient 
means for levelling- the- projector- with 
reference to the runway ami /or- remaining pro- 
jectors in a selected series. Machine screws- 12 
and 13 operating with relation to the Moinri 130 
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14 may be loosened or tightened to level the 
projector both vertically and horizontally as 
will he indicated in the spirit level vial 15, 
shown in Fig. 2. 
5 Line connections to the projector are made 
through conventional conductors 16 and 17, 
one of which may be grounded if so desired. 
The conductors are electrically connected! to 
upright terminals 18 and 19, respectively. It 
10 will be apparent that the base 3 may be 
mounted directly on an individual transformer 
(not shown) or connected directly to multiple 
circuit (not shown) in the usual manner. 
The bean><xrarrrol mechanism, shown in 
i5 Figs. 1, 2, and 3, comprises a stationary frame 
assembly which includes a base 20 with up- 
wardly projecting trunnions 22 and 23 integral 
therewith. The frame assembly is supported by 
nut and stud assemblies 24, permitting the 
20 mechanism to be adjustable vertically with 
respect tx> the lens 5. The projector lamp 
assembly 25 is positioned hi a U-shaped 
cradle member including a base portion 26 
with supporting; leg portions 27 and 28 integral 

25 dxerewith. The cradle assembly is pivotally 
supported from the minnions 22 and 23 of 
the frame assembly. 

A very important aspect of the present in- 
vention relates to the manner of controlling the 

30 movement of the light source with relation to 
the lens and/or reflectors. A preferred embodi- 
ment is shown in Figs. 1, 2 and 3; and, in fact, 
all of the embodiments disclosed relate to a 
means for moving the lamp or light source. 

35 However, it is within the scope of this inven- 
tion to provide similar means for moving a 
lens structure or a reflector structure with 
relation to the light source (not shown). 
With reference to Fig. 4, it will be seen 

40 diagrammatically that movement of the light 
source, such as the lamp 25, in a direction 
substantially normal to the focal axis 30 of 
the lens 5 will cause an angular deflection of 
the light beam 31 relative to the direction of 

45 movement. For instance, if the lamp 25 is 
moved upwardly, as shown with respect to Fig. 
4, the light will be angularly deflected down- 
wardly to the position designated by the 
reference character 31a. Accordingly, move- 

50 ment of the lamp 25 in a downward direction 
as viewed in Fig. 4 will provide an angular 
deflection upwardly of the light beam to the 
position designated as 316. Obviously, similar 
movement of the lens 5 with respect to the 

55 light source 25 will cause a similar deflection 
of the light beam. 

The present invention, in its preferred em- 
bodiment, contemplates the provision of a 
prime mover of a current-actuated bi- 

60 metallic lamp actuator 35, which is caused to 
torsionally provide rotational motion due to 
its inherent ohmic resistance, The convenient 
bi-metallic actuator has been clearly disclosed 
in Figs. 1 and 2, and comprises a helically- 

65 wound bimetal strip with the high expansion 



metal on the outside. One end is fastened to 
a pivot pin 36 which projects from the support 
27, and extends through an opening in the 
trunnion 22. The opposite end of the member 
35 is fastened to the free inner end of a 70 
spirally-formed bimetallic compensator 37. 
The opposite end of the bimetallic com- 
pensator is securely fastened to an insulating 
member 38 projecting from one side of the 
base 20 of the frame assembly. The com- 75 
pensator 37 has its high expansion metal on 
the inside of the spiral and is provided to com- 
pensate for variations in ambient temperature 
affecting the actuator 35 by re-indexing the 
stable end of the helical actuator 35. 80 

As has been previously stated, it has been 
found that the angular deflection of the beam 
is a function of the desired beam intensity. 
Accordingly, it has been found to be desirable 
to electrically connect the bimetallic actuator 85 
35 in the circuit supplying current to the lamp 
25. This will give a functional relationship be- 
tween movement of the lamp with respect to 
the lens and the current supplied to the lamp. 
Obviously, any means for obtaining a furic- 90 
tional relationship between die actuator and 
the current supply may be made with either 
series or parallel electrical connection, or the 
actuator may be supplied from a separate cir- 
cuit control and remain within the broader 95 
aspects of the present invention. 

As shown, a preferred method of wiring the 
prime mover and the lamp 25 is to connect 
one terminal of the lamp through a lead 39 to 
the upright line terminal 18. Inasmuch as 100 
relatively high operating temperatures are 
encountered, it has been found desirable to 
provide asbestos-covered leads. The opposite 
terminal of the lamp is connected through a 
lead 40 to one end of the bimetal actuator 35. 105 
As shown in Fig. 2, the lead 40 is connected at 
the end of the actuator terminating in the 
compensator 37. The opposite end of the 
current-responsive bimetallic actuator 35 is 
connected through a lead 41 to the terminal no 
19. A convenient and inexpensive electrical 
circuit may be provided with one live line con- 
nection 16 and a ground connection 17. Thus, 
the lead 41 need not be insulated inasmuch as 
it is merely a ground connection. 115 

In order to gain full advantage of the light 
emanating from the lamp 25, a group of light 
collecting and: reflecting reflectors may be pro- 
vided, as shownj in Fig. 1. The uppermost re- 
flector, as viewed in Fig. 1, is composed of 120 
two portions 42 and 43 respectively. These 
portions have a* generally concave cross section 
and are preferably polished to provide specular 
reflection, of light rays which are directed up- 
wardly from the lamp towards the lens 5. A 125 
lower reflector 44 is arranged to coUeer light 
rays which would ordinarily 1 fail on the rela- 
tively dull, light absorbing, - beariMxmtrol 
mechanism, and to reflect these rays towards 
the dual lenses positioned on> either side of 130 
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the lamp 25. There is also shown a reflector 
45 which may be positioned between the lamp 
25 and the door 8 to reflect light away from 
the door surface. . . , . 

Operation of the embodiment disclosed in 
Figs, ly 2, and 3 is as follows:-^ 

Assumes that the projector is dectricatty con- 
nected as is. poirticulady disclosed in Fig. 2. 
That is, with the prime mover being in series 
eleotrical connection with the lamp 25, thereby 
emblisbing a dosed circuit with the terminals 
18 and 19. Thus, in its preferred form, die 
present invention will provide an angular de- 
flection of the ligjir beam in the manner de- 
scribed wirh; reference to Fig. 4, which deflec- 
tion will be ; a function of the intensity of the 
lamp 25. 

It will be apparent that the intensity of the 
lamp 25 will bd varied in the usual manner, 
as. for instance, with, the aid of rheostats, 
variable reactors, and the like (not shown). 
Because of the series circuit connection, the 
energy transmitted to the lamp 25 will 
obviously be reflected in the (prime mover 
circuit through the bimetallic actuator 35. Due 
to the inherent ohmac . resistance of the 
actuator, the difference in the coefficient of ex- 
pansion between ?the bimetalic layers, will cause 
a torsional movement of the actuator. Since 
one end of the helical bimetal is semi-stabilized 
by mechanical connection with the com- 
pensator 37, tile end of the actuator fastened* 
to the pivot .36 will, therefore, be caused to 
rotate. This rotational motion} will tend to rock 
the lamp cradle assembly in the direction of 
rotation. 

In order to provide a light projector capable 
of operating ira any locality or dimiate, tte bi- 
metallic; compensator 37 has beem provided} to 
re-index one end of the bimetallic actuator 35 
in accordance with variations in ambient tem- 
perature affecting the projector unit;. A con- 
venient compensator* for the preferred 
helic^y-formie<J actuator 35 may be made in 
the form of a spiral "having one end statienarily 
mounted- with its inner or free end mech- 
anically fastened to the actuator. Inasmuch as 
it is deemed preferable to provide a binretallic 
actuator with the high expansion metal 
towards the outside, the compensator, which is 
not electrically connected, is arranged to 
oppose the motion of the actuator with the 
high expansion metal towards the inside. 

• Contact, or runway marker lights " are 
generally positioned in paired relationship 
with one another transversely of the runway. 
It is preferable to position the projector with 
its runway side at the top) as viewed in Fig. 
2. The lamp 25 will, therefore, be caused to- 
rotate about its pivot, as shown in Fig;. 3, with 
the runway side of the lamp being to die right 
as viewed therein. Thus, as electrical energy 
is supplied in increasing amounts to the lamp 
and to the prime mover, the lamp will move 
downwardly, as shown in Fig. 3, and in a 



cc^miterclockwase manner, as illustrated by the 
full lines in Fig. 3. With reference to Fig. 4, 
.it will be seen that light beams, emanating 
from the projector will take! -the position 
designated by the reference character 31b as 70 
the current to thej lamp and prime mover is 
increased. Accordingly, the companion lamp 
(not shown), winch is positioned substantially 
directly opposite the described lamp will' also 
have its beams deflected responsive* to the 75 
current supplied Obviously, the companion 
lamp xvm be positioned with its) , axis rotated 
180 with respect to the runway add the lamp 
lUustrated in Figs. 1, 2, and 3. However, the 
runway side will still be at the top as viewed 80 
in Fig. 2. 

In will be apparent that under low visibility 
condicions, fthe intensity of the lamp will be 
Increased; and in accordance with the teach- 
ings of this description, *he projected light 85 
beams will be deflected to toe art with, respect 
to the runway to pirovide a strong light signal 
which is composed of the beams emanating 
firom the paired companion projectors. 

lit will be apparent that a comparative 90 
angular deflection will be made with respect 
to both of rihe dual lenses 5 where dual pro- 
jection is desired. The projector will then have 
a nwo-purpose function permitting an 
approach from either direction, of die run- 95 
way in accordance with wind conditions. 

Referring now to Fig. 5, which disclose^ 
another embodiment of the invention, the lamp 
25 is adapted no be; pivotally supported on a 
ftfame assembly similar tor rthat of the pre- 100 
f erred embodiment and comprising a base 20 
with integrally projecting trunnions 23 on 
eithe* side thereof. The lamp 25 is mounted 
in a generally U-shaped cradle assembly 50, 
and is pivotally supported on a piviot pin 51. 

The prime mover of the embodiment of 
Fig. 5 is adapted Ito be actuated- calorifically 
by the iheat energy radiated by the lamp 25. 

This may be conveniently accomplished in 
a number of ways, but it 5s preferable to pro- HO 
vide_a C-shaped bimetallic actuator 52 3 which 
fe positioned circumjacenitly to the lamp en- 
velope as shown, and in a manner that will 
not interfere w&ii the major portion of the 
light rays emanating foom the lamp :fi%nent 115 
53. One side of the normally non-conducting 
achraitor 52 is pivotally "fastened to the cardie 
assembly 50 by means of a pivot pin 54. The 
opposite or free end of the bimetallic "actuator 
is adapted to receive a pivot pin .55, which is 120 
jointly fastened, to a bimetallic compensator 
member 56, where such compensator is de-. 
sired. The opposite end! of the compensator 
member is preferably stationary mounted, as 
for instance, by means of a brackeft 57. attached 125 
to the base 20 of the frame, aissembly. 

It is preferable to paovide T a! .bimetallic 
actuator. 52 fthat expands on heating, winch 
will tend to draw the pivdts 54 and 55 away 
from one another a s viewed in Fig. 5. Hie 130 
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bimetallic compensator 56 may be provided 
to compensate for ambient temperature 
variations by re-findexing (the pivot 55 re- 
sponsive to such variations. The temp 25 is 

5 operated in the position shown by the full 
lines under normal operating conditions. The 
dot-dash lines indicate the position of the 
lamp when no-current conditions exist, and 
the bimetallic actuator 52 is relatively cooL 

10 When electrical energy is supplied to the lamp 
25, the lamp will emit radiant heat "energy in 
addition to lighjt energy. It w&H be apparent 
thac the Hght energy and radiant heat will 
both be substantially proportional to the 

15 energy supplied. 

Accordingly, the lamp wall function as fol- 
lows : As current is supplied, the lamp will 'be 
caused to move from the position shown in 
the dot-dash lines to the normal operating 

20 condititans shown by the full lines and con- 
tinue to rotate in a clockwise manner (not 
shown) about tthe pivot 51, responsive to the 
amount of energy supplied. 

A further embodiment of the present in- 

25 vention has been disclosed in Fig. 6. In this 
embodiment the lamp 25 is again pivotally 
actuated by means of a; prime mover, which 
is conjointly energized by the circuit supply- 
ing the lamp. However, in this case the prime 

30 mover takes the form of a compensated bi- 
metal actuated by means of an independently 
energized heater cofrl. The lamp 25 is posi- 
ttaoned on a cradle assembly 60 which is pivot- 
ally mounted on a pivo,t pin 61 positioned in 

35 a trunnion 62 integral with a frame assembly 
base 63. 

The prime mover comprises an S -shaped 
two-portion bimetal actuator 64. The actuator 
64 comprises a U-shaped actuating portion 65 

40 having its high-expansion metal towards the 
outer side, and which is integrally fastened to 
a compensator portion 66 having its high-ex- 
pansion surface towards the inner side. The 
opposite end of line compensator portion is 

45 stationarily fastened by means of a bracket 67 
to nhe base 63 of the frame assembly. The 
free end of the actuating portion 65 is arranged 
to engage an adjustable bolt and nut assembly 
68, which is adapted to engage a threaded 

50 opening in the cradle assembly 60. 

Hie actuating; portion 65 of the prime 
mover is arranged to be thermally responsive 
to electrical energy supplied to a heater coil 
69 which is preferably wound circumjacent 

35 thereto, although) the coil may be positioned 
in any convenient manner whereby calorific 
energy may be conducted to the actuating 
portion 65. As shown? in Fig. 6 3 the heater coil 
is electrically connected through a lead 70 to 

60 the lamp filament 71 to provide a series elec- 
trical connection!. However, it will be apparent 
that the heater coil may be independently 
actuated by a separate pilot? control circuit, tf 
so desired. In addition, a parallel electrical ax- 

65 cirit (not shown), may be connected in 



accordance with a feature of the invention. ■• - 
Thus 5 the embodiment of Fig. 6 is provided 
with a prime mover that permits the lamp to. 
rotate about its pivot 61 whenj the actuator 64 
is expanded' by the heater coil 69. Hie degree; 70 
of rotation with? respect to the movement of 
the bimetal may be adjusted by means of the 
nut and bolt assembly 68. As stated above, the 
actuator portion 65 of the actuator is compen- 
sated for variations in ambient tensperature. by 75 
means of the compensator rjortioni 66 integral 
therewith. As energy is supplied to the heater 
coil 69 the actuating portion 65 tends to rise 
and carry with it the cradle assembly 60 to 
tilt the lamp to the position shownj in the dot- 80 
dash lines. 

Fig. 7 is illustrative of still another embodi- 
ment of the present invention, and relates to a 
bellows-operated prime mover for the pro- 
jector lamp 25. The lamp assembly may take 85 
substantially the same form as disclosed in 
Fig. 6. Like parts are accoaxlingly numbered 
with like reference characters. 

A lamp 25 is mounted am a movable cradle 
assembly 60 which is pivotally positioned on 90 
a pivot 61, which is supported by the trun- 
nions 62 projecting upwardly from) the base 
portion 63 of the frame assembly. Id this case 
a vapour-actuated expansible bellows member 
73 is provided as a prime mover, and is 95 
arranged to engage with the adjustable nut and 
bolt assembly 68 positioned on the cradle 
assembly 60. The bellows are formed, of a 
flexible material and may be made expansibly 
responsive to thermal energy . transmitted 100 
through a heater coil 74 contained therein. 
The bellows may be filled or partially filled 
with a vaporous liquid (not shown), or may be 
entirely gas-filled. It will be apparent that as 
energy is supplied by the heater coil 74, the 105 
fluid contained iqj the bellows will be caused 
to expand on heating, thus forcing the bellows 
to move upwardly towards engagement with, 
the nut and bolt assembly 68. The consequent 
rotation of the lamp 25 about its pivot point 1 110 
61 may thus be made responsive to the degree 
of expansion of the bellows members 73 re- 
flective of energy supplied to the heater oodl 
74. Other means of supplying heat energy to 
the bellows will be apparent, though not 115 
shown. 

The embodiments of Figs. 8 and 9 relate, to 
electromagnetic devices for actuating the 
movement of the lamp structure 25. As shown* 
in Fig. 8 ? the lamp is mounted to move con>- 120 
jointly with the armature 80 of a rotary sole- 
noid The solenoid further comprises a core 
member 81 having a coil 82 wound on one leg 
thereof. A counterbalanced pendulumi 83 is 
preferably provided for the lamp 25. The pen- 125 
dulum 83 is preferably of an adjustable type, 
for changing .the center of gravaty according 
to given conditions. 

As viewed 1 in Fig. 8, the coil 82 of the sole- 
noid is connected in series with the filament 130 
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84 of ttu© lamp 25, but it is understood that 
the coS may be injdepenjd<endy connected to a 
pilot cjfrcuit if "so desired. It is within; the 
broad, aspects of the invention to include any 
type of a solenoid arrangement for actuating 
the ^Yemeni of -the lamp^ 

Fig*. 9 discloses another . vaxiatioa of. an 
el^OToipagnQtiq'pxnap^ ^ver, which is based 
om thi D'Arwaiyiafcl principle of operation and 
comprises: an actuator which is substantially 
identical to a. contentions an^nueter of the 
rn^ying-coil .yariety. 

As dflsdostti, the] ^bodirpspt of Fig. .9 in- 
cc<rporates a projector iainp 25 adapted to be 
acauatedL xespon^e.to: Jto.^tational move- 
ment of the projecting pdvoted area 90, which 
is mjqunted on a.piypt pin 91, The pivot pin 
and aim are actuated by the motion* of. a "tor- 
sional spring; Reconnected with amoving coal 
93 wound longioaodinally of "the axis of the 
armattire! 94^'Dfc.^ectron^gneiic field is pro- 
videi_by a nrngnecfe core mem]ber ~95._ 

A prdferable method; of electrically connect- 
ing the prime bodvo. of lie lamp is.by means 
of a .flOTcbie lead 9§ .coimect«ed to the lamp 
circuit througjb |he tpi^onal spring 92, and 
frarnj/Ae.intfy^ cog 93 througji a Jead 97 
to a sinmt resistor 98. Aj^dT99 connects the 
lamp filanyff^ mthe opposite sScie of the shunt " 
98, line connections i may made? on either 
side of this resistor by n^eaos of leads' 100 and 
101. The resistor 98 may be of the usual type 
proyidedL fp^r protecting ammeters that are sut> 
jected to relatively, heavy line currents. 

ItwiMhe^appaiieM 
lamp from; die potion ^bwn in the fuli lines 
to that shown. in- the dot-dash lines will be 
d&eciiy "xespo^ to the 

arame^^ it .fe so desired, the 

connection may be made through a separate 

Althougjt the light source has been shown 
as a lamp mounted on a "pivotably movable 
structure, k wBl be appalrent that the various 
embodiments of tie control mechanism) are 
eachi readily adaptable for providing move- 
ment of the Janip with respect to the lens in 
any of various other ways. Lateral moveanent 
of the lamp (not shown) may be had through 
linkages, gear trains; etc., without reqiuring 
extensive modification of the lamp components' . 
hereinabove described. 

Moreover, ft is i» be understood tthat ihe 
lens could be moved relative to the lamp or 
both lens and lamp could be "moved- by- the 
actuator. - - " . - - *. • 

WHAT WE CLAIM IS:— 

1. A marker light far an airport runway in- 
cluding a light source, variable control means 
fox varying tike current to the filament of the 
light source and a lens having a focusing por- - 
tion for projecting a light^signal emanating - 
from said filament in a predetermined direc- 
tion relative to the geometric axis of said lens, 
characterized in that said light source and lens , 



are arranged for relative movement trans^ 
versely of the geometric axis of the lens for 
projecting the light signal in a predet^rniined 
direction with respect to the runway at a pre- 
determined filament light mtensaity and that 
control means responsive to the variations in 
filament current; are provided to control the 
relative movement between said ligh$ source 
and lens. - 

2 A A marker light for an airport runway in 
accoaxtenca with cflaim 1, characterized in that 
said light source is movable transversely of 
said geometric axis and that said control means 
control die transverse movement of the light 
sources ' . — 

3. A marker light for an airport Ir^way in 
accordance with daim 1 or 2, characterized in 
that said £ontrol means "are in electrical con- 
nection with the filament. " " * 

4. A marker light for an. airport runway m 
accordance with daim 1, 2 or 3, characterizedT 
in that., said control means mclude a bi-~ 
metallic actuauor. ^ . V" 

5. A marker light for an airport riinway in 
accordance with claim 4, dwaaerized by "an . 
ambient temperaturej compensator for said 
actuator. 

6. A marker {light for an airport runway in - 
accordance with daim 4, characterized in that : 
said bhnetallic actuator is arranged to trans- \ 
late electric " energy supplied thereto- into 
mechanical motion} by means of hs'ohnMc" 
resistance. ".""-.-"* ~r 

7. A marker light for an airport runway in " 
accordance with daim 5, characterized in that ". 
said control means indude the bi-metailhc*. 
element of said actuator and! an electric heater ^" 
coil for thesrmaMy actuating said hunetalic 
element " " ~ • - ~ : 

8. A marker light for an airport iuh^y-iri 
accordance with daaini 1 or 2 9 characterizai 
in that sa^i control means indude a~prin}e 
movet operatively related to said: Kgfif source 
and lens and responsive to variations iji fila^ 
ment current and an ambient: temperature 
compensator fojr said prime mover, " ; ;:; ~ 

9. A marker light for an airport runway "in" 
accordance with daim l or 2, characterized 3n : 
that said control means indude a primermover 
for moving said light source comprising a bi- 
metalic dement arranged to translate" dectric^ 
energy into mechanical motion by means of 
its inhjerent ohmic resistance and responsive to 
variations in cuaxent in said filament for con- 
trolling said xdative movement, and an an> 
ment temperature compensator for said prime 
mover. 

10. A marker light for an airport runway in 
accordance wit&daim 1, charao^rized an that 
said control , means indude an actuator 
opiated under, the influence of a thermally 
expansible fluid f associated' therewith " and 
aiaunged to. tranjslat& calorhic energy into 

mech^cal rnpfion on . therma3 jexpaijsion of 
said fluid, . . : - 
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11. A marker light for an airport runway in 
accordance with cdaim 10> characterized by a 
bellows member containing said fluid. 

12. A marker light for an airport runway in 
5 accordance with claim 10 or 11, characterized 

in that said control means include an electric 
heater coil in electrical connection with said 
filament for effecting thermal expansion of said 
fluid 

10 13. A marker light for an airport runway m 
accordance with claim 1 or 2, characterized in 
that said control means include an electromag- 
netic actuator operalrively related to said light 
source and/or said lens responsive to varia- 

15 tkrns in currant in said: filament for controlling 
transverse movement of said light source 
and/or lens. 

14. A marker light for an airport runway in 
accordance with claim 1 or 2, characterized in 



that said control means include a prime mover 20 
comprising an electrically actuated 1 helically 
formed, bi-metalHc element adapted to provide 
torsional movement on heating due to its 
oh mac resistance and in electrical connection 
with said filament for controlling said relative 25 
movement and an ambient temperature com- 
pensating bi-metallic element associated with 
said helically formed bimetallic element. 

15. A marker light for an airport runway 
substantially as herein described. 30 

16. A marker light for an airport runway 
substantially as described and as illustrated in 
Figs. 1 to 3 or any one of Figs. 5 to 9 of the 
accompanying drawings. 

HERON ROGERS & CO., 
Agents for the Applicants, 
Bridge House, 18 1, Queen Victoria Street, 

London, E.C.4. 
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